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TITLE: The influence of the surface temperature increase of a fuel ele- 
ment on the efficiency of the thermal cycle of a nuclear power 
plant 


PERIODICAL: Jadern& energie, no. 1, 1961, 10 - 12 


TEXT: The article is a discussion contribution to several papers which 
were previously published in this journal. The author contributes some more. ac- 
cvrate data and points out some other factors which’ may influence ‘he thermal - 
cyole efficiency of a nuclear power plant. V. Rypar (Ref. 1: Vyznaun zvyseni pov- 


-ychové teploty palivoyého Sibnku. Jaderna energie 6, (1960), a. 3, str. 100; Ref. 
2. Korozni problematika energetickfch reaktoru chlazenfch kyslicntcem uhlicitym. 
jaderna energie 6 (1960), ¢. 6, str. 192) dealt with the potentialities of in- 
creased fuel-element surface temperature in improving the thermal-cycle efficiency 
of nuclear power plants. His conclusions, however, might be interpreted to the 
effect that a comparatively slight inorease of 50°C in the fuel-element surface 
temperature can lead to a relative increase nf 30% of the thermal efficiency of 
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the working cycle, which is not true. For en initial steam temperature of 673°K 
(=400°C), which is provided in the design of the first Czechoslovak nuclear power 
plant, an increase of 50°C would produce-even in case of an optimum Carnot cycle - 
a relative efficiency increase of 5.6% only. An 4nerease of the coolant-gas inlet 
temperature from oo to 450°C would produce 4 relative improverient cf the thermal 
efficiency of about 7.5%. In case of an inerease of this temperature to 500°C, 
the thermal efflolenoy would inorease by about 14%, It will also te noted that a 
specific increase of the maximum fuel~-slement surface tamperature Ges not result 
in ths same increase of the gas-coolant temperature at the reactor sublet, if the 
coolant inlet temperature remains the same. For the design parameters of the 
Czechoslovak nuclear power plant (maximum fuel-element surface temperature = 500°P ; 
gas-coolant dnlet temperature = 95°C: gas-coolant outlet temperature = 425°C) an 
increase of the fuel-element surface temperature by 50°C would result in an in- 
crease of the coolant outlet temperature by 40.7°C and a relative increase of the 
chermal efficiency by about 6%, thus increasing the original-desiga thermal effi- 
elency from 25% to 26.5%. There is, however, & number of other fastors which may 
: eontribute towards increasing the thermal efficiency of @ nuclear power plant, such 
~ 9 -as: higher coolant temperature at the reactor inlet; transition from a single- 
pressure steam cycle to a two- or three-pressure cycle; higher steam pressure; in- 
ae? of steam reheating; regenerative heating of feed water by steam ex- 
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AUTHORS + peprny, Jes Engineer, taife, v., Engineer Doctor 
TITLE 3 Mechanized wind tunnel for testing piade cascades 


_PERLODICAL! strojirenstvs: yal, noelOs 1962, 774-780 


velocity and static heads pefor? the cascade, velocity and static 
heads 45 well as direction of air flowafter the cascade, are 


awitched on and off through 4 relay, actuated py @ thermostat. 

The temperature is maintained hin + Ol Cc. ir velocity is‘ 

regulated with the nelp of 3 plow-off valve operated by a 

sorvomotor s itself actuated through an electronic circuit by a 

micro-manome tor in which the regulated pressure 8 balanced against 

the atmosphere: A needle contact with one of the surfaces in the V 

micro-manome tox brings the servomotor into operation: velocity v 
I: : ~~ 
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Probes are used for monitoring velocity and static heads before . 


downstream One ig automatically Placed, with tho help of a 


angle as well ag recording individual values across. the traverse Ra 
and, finally, the aerodynamic force on the blade, Static Pressure } 
behind the cascade can be, continuously checked on a bank of 


. Manometors Consisting of three U-tubes, Static pressure is 


derived from a differance of total and velocity heads, ' The bore 


they contain are arranged so that direct reading of static head can 

be obtained by a simple operation of a curser. . The third tube is 

used to check that the Probe faces tha stream, A detailed 

description is given of the COMputer fur integrating velocity head 
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readings in preparation for the calculation of the mean value oft 
the velocity head. The operation of the computer is each time 
initiated from a control panel by simply pressing a switch, 


Though certain arithmetic operations still have to be done | 
{ 
j 


4 
. a ee 1 Manually, it is estimated that this represénts only 10% of the easy 
_['total work, A description is.also given of. the computer for the "| 
| -evaluation of total aerodynamic force on the blade which saves i 


: 4 laborious manual calculations and’ recording.. The tunnel 
:, ‘accommodates blades ‘15.75 inches long, with a depth of profile 
*ossle2 to 4& inches;: maximum air flow is 5720 cubic feet /nin at room | 
_./| temperature and at a maximum air velocity. of 185 feet/sec, : Pend 
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TITLE: 


Analog devine for modelling aerodynamio forces (pa~ 
tent) ; 
PERIODICAL: 


Referativayy zhurnal, Avtomatika i radioelektronika, 
no. 4, 1962, abstract 4-1~33a (Chekhosl. pat., kl. 
42k, 4, no. 97419, 15.11.60 


object, which is characterized b 


TEXT: An analog device is patented for the modelling of the aero=- ~~ 
dynamic forces arising due to the air flow aro 
and by the fact that there is no 


und an investigated 
y simplicity, satisfactory accuracy 


need for graphical or grapho-ana- 
lytical processing of the results. The essence of the device is in 
the use of a liquid pressure gauge (see Fig. 1, 2), containing two 
groups of tubes which can rotate to any angle around tne axis 7. 
The number of tubes in each group can reach 15. The internal dia- 
meter of the tubes is 6 mm (some_of the tubes have a diameter of 
"3, 4 and 5 mm). The tubes marked 1 are filled by some liquid 6 
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(H,0, CoH, OH, Hg, etc.), whose parame tera determine the limits of 


measurements. The positions of the tubes are fixed by the supports 
4 which rotate around the axis 8. The Lower ends of the tubes are 


probes 4, b, c, a and e, which are attached to the investigated 
profile 10, The preseure Py arising in the probes is transmitted 


to the liquid in tubes 1 rotated with respect to tae vertical 
through an angle (41 corresponding %0 the angle between the normal 


to the profile and the axis 2. The resulting value of the measured 
aerodynamic ,forces can be obtained by reading the head 9 of liquid 
in the measuring tube 6. Formulas are given for the calculation of 
the aerodynamic forces. A second group of tubes, joined to probes 
g, hy 4d, J and k, is connected t9 & second measuring ‘ube in the 
same way. The total value of the, measured aerodynamio forces can be 
obtained as the aifference of the readings from the 
tubes. Measurements can be carried out by the com 


py applying a pressure PD, at the upper ¢ 
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Authors: Zajic, Vladimir 
a rene” : ve 
Title. AUTOMATIC SIMULATING (MODELLING) DEVICE FOR IMPELLER-TYPE (VANE) 


PUMPS [Abstractor’s note: incomplete translation of the original Czech title) 


Pertodical — Referativnyy zhurnal, Mashinostroyeniye, 30, 10, 1962, 17, abstract 34.10.1327 (Crech. patent, 


class 42m, 14, no. 91679, 15.09.59) 


Text: No abstract 
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AUTHOR: Zajic, Vladimir 


TITLE: the state development of homogenous reactors and experience 
with a Czechoslovak project 


PERIODICAL: Jadern& energie, no. 9, 1961, 296 ~ 300 


“PEXT: In 1956-1959 the fistav jaderného vyzkumu CSAY (Institute cf Nuclear 
Research. Czacheslovak AS) studied the problem of homogenous reactors for 
power production. When it was found that technical difficulties connected 
with the development of a safe homogenous power reactor would require many 
more years of research and development, the project was abandoned. The pe- 
per presents ea brief review of the results obtained from the stidy and liets 
the bibliographic references in which these results have been dealt vith in kk 
detail. The research project considered two types of homogenous reactors: 
(1) A small (active zone about 500 liters, output 10 - 20000 kw(zn) ) sys- 
tem using medium-enriched (uo to 20% U-235) fuel without reflectior and 
light water as moderator, to be used in portable packaged power stations; 
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(2) A larger system using slightly enriched (about 1% U-235 or Pu-239) 
fuel and heavy water as moderator which would be capable of severzl yrers't 
Operation when refueled with natural uranium (in the form of oxide} oni,;. 
The study produced the following results: (1) It was determined that a 
heavy-water moderated power reactor of a sufficient large aize ( about 20 as 
com> with slightly enriched (1% U-235) natural uranium as initial fuel f 
could be operated continuously as Satisfactory parameters ( 250° ¢ ) using bk 
recycled plutonium and natural uranium for refueling, and thus atsaining a 
fuel burnup of 3000 - 10000 mwa / ton. (2) The cylindrical reactor preag- 
ure vessel ( 120 atm ) for ths smaller type ( diameter 750 mn, height 1800 
mi, weight 2,500kg ) could be produced fron 13123,% high ~ strength carbon - 
™ steel plate ( 60 mm thick )-with a continuously weided-on Stainless.st2 2? 2 t 
lining ( 8 mm thick ). The Piping could ve produced of AKVexS Stainless . 
steel ( 0.1% C, 18% Cr, 10% Ni, 2% Mo, 0.5% Ti, 69.4% Fe ). (3) Severa’ 
original concepts of the active zon and other parts of the primary cir- 
cuit were suggested. Also, original methods of fuel, recycling, dosing and | 
storing, as well as a system of recombination of radiolytical gases, pers 
mitting utilization of the released Haat for power production, were 
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worked out, (4) It was found that a 


30% of the specific output and, in addition, 


Granulometric studies of the fuel (U 0.) 

ctrum of about 8 microns would have to be 
ating time. The production process 

great technical difficulties and ha 
derably exceeding 1000° c. Also, the separa 
fuel suspension was found difficuit and exp 
that the development of ade 


reliable pump with 
meters (300° ¢, 120 atm) could not be produced in the ¢ 
the driving electromctor, On the otner 
ed the reaction would yield aniy 20 ~ 
the hazard of sedimentation of 
uld increase, Forced Circulation oy 
mpractical for this reac 
particles revealed that a Size 
maintained during the GLtire 
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high Operating para- 
SR due to the lack 


tor type. (5) 
Spea- 

Cper-~ 

rticies iz connected with 


8 to be performed at temperatures vengt. 
tion of fission products from the 


ensiva go that it wAaS cone! ded 
quate and economizali fuel 


processing weuld requi- 
re several years of work. (6) Safety studies roveale 


a 10 Mw(th) reactor under consider 
&@ total activity of 1 million curie daily. 
current technical means would be i 


reactor operate trouble-free fora 
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advantages, tnese cannot be utilized until a reliabie, trouble-f'ee, 
term operation of these reactions is secured, A+ 

low-power homogenous reactors for experimeara} wo 
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tremly severe requirement which is utterly new in the deld of power produg- 
tion. The atove results have led to the foliowing conclusions, Atthouagh hoe 

mogenous reactors with their easy fuel re | 


Their use for bower preauesion 

ve laap whicn yould require grea! affopts 

ccomplish. Aporesiation ig extended t- Engi. 

neers V. Stach and P, Nevotn?. There are 6} references ¢ 32 Soviet-his: and ae 

9 non-Soviet-bloc. The four moat recent referencag to Englinn- anganwes pth aah 
lications read ag follows: J.A, Lane, HO, McoYnarson, F, Mastan, Bieto #ysj 
Reactors, Addison-Wesley Co, Reading, Mass., USA, 1958, K.Cohen, @. Zebroge 
ki, Operation Sunrise, Nucleonics 17, 1959, 3, 535 S.B. Beal ez ai., The 
Homogenous Reactor Experiment No 2, Ref. P/4493 Ganeva 19583 Atmini- Review, if 
Engineering, 1959, no, 4886, 606, Jadernh energie 6, 1960, 5, 169, (Tech. an 
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PERIODICAL: Jaderna energie, 1960, No. 6, pp. 


TEXT: In conjunction with a project of a 


tric method (Ref 3) was 


with tin; 10. the suspension wire; and 11. the 
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homogeneous circulation reactor /9 
with U30g suspension in light water (Ref. 1), the specific 


tivity of powderized 13° were experimentally investigated. A modified calorime- 
eveloped for this purpose, which yields more reiiable re- 
sults than the Woestyn method (Ref. 2). A specimen of powderized U. Og of grain 
sizes ranging from 3 to 8 microns, a dry-balk density of 2.3 g/one, a bulk density X 
in water of 2.2 g/om3, and a orystalline density of 8.3 g/om3 was: used. 
cimen was dried for 48 hours at a temperature of 140°C, ‘Then the 
ed into a cylindrical vessel 50 mm high and 30 mm in diameter, made of brass sheet 
0.13 mm thick. A schematic diagram of the vessel 1s shown inF 
is the cylinder wall; 2. the upper lid; 3. the iower lid; 4 
suspension; 5. the cover of the filling opening; 
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Specific Heat and Thermal Conductivity of Powderized Uranium Oxide U303 


of the powderized specimen, as packed into the vessel, was sy 0973-78 g/om?. For 

a temperature range of 24 - 98°C, an average specifio heat value cy ge0.6793+ 

t 0.00024 keal/kg°C was obtained. This value differs from that. obtained by the 
Woestyn method by 13.85%. but. is in good agreement with the specific heat values 

of UO> and U03. The U30g thermal conductivity was derived from the <hanges of the 
temperature T with time tv, as plotted during the heating of the stirred calorimeter 
water after the immersion of the specimen yassel (Figure 2). The valve was caley- Xx 
lated from the equation for non-stationary heat transfer by condusticn, assuming 

& constant incipient temperature T through the entire yalume of the heated specimn 
(before its imm3rsion) and a constant surface temperature Tg of the specimen during 
its cooling in the calorimeter, The solution ytelds an average thermal conductivi- 
ty vgluea 1303 * 0.1193 + 9.0017 keal/mh°C vor an actual specimen density 523.75 
g/om? and a borosity of 54.5%. This value iz in good agreement with results ob- 


tained by V.S. Chirkin (Ref. 8) for the thermal conductivity of powdertzed "Wo. 
This simple method can espectally be used where the contamination of tne calor - 
meter medium has: to be avoided and where the substances maasured mist rot be dif- 
fused during the measuring operation. There are 2 figures and 12 references: 5 
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